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Bonded abrasive products — Permissible unbalances of
grinding wheels as delivered — Testing
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Normative references

htional Standard specifies the maximum permissible values of unbalance for various gring
0 I1SO 603-9 and ISO 603-12 to ISO 603-16 in the as-delivered condition, with putside diar
han 125 mm and with a maximum operating speed, vg, equal to or greater than\l6 m/s.

Cifies the method for measuring the unbalance and the practical methed-for testing whet
ceptable or not.

nd, cubic boron nitride or natural stone grinding wheels;

ess control wheels, lapping and disc wheels, ball wheels or glass grinding wheels.

he values given refer to the grinding wheel itself,independent of any unbalance which may exist i
the means of fastening it to this arbor. Thesgyvarious elements, together with the flanges or h

be balanced, homogeneous and free from geometrical defects.

he effects of unbalance are basically

ve wear of the bearings;
n prejudicial to the quality of machining and increased internal stresses in the grinding wheel;

ed operator fatigues

Ng normative documents contain provisions which, through reference in this text, constitute

this Intern
publication
investigate

ing wheels of
neter equal to

her a grinding

h the balancing
Lb-flanges, are

provisions of

the possibility

tional Standard. For dated references, subsequent amendments to, or revisions of, [any of these
I‘dmmﬁpﬁrﬁummﬂeﬁmﬁmﬁﬁﬁn@nMancouraged to

of applying the most recent editions of the normative documents indicate

d below. For

undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC

maintain re

gisters of currently valid International Standards.

ISO 603-1, Bonded abrasive products — Dimensions — Part 1: Grinding wheels for external cylindrical grinding
between centres.

ISO 603-2, Bonded abrasive products — Dimensions — Part 2: Grinding wheels for centreless external cylindrical

grinding.

ISO 603-3, Bonded abrasive products — Dimensions — Part 3: Grinding wheels for internal cylindrical grinding.

ISO 603-4, Bonded abrasive products — Dimensions — Part 4: Grinding wheels for surface grinding/peripheral

grinding.
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ISO 603-5, Bonded abrasive products — Dimensions — Part 5: Grinding wheels for surface grinding/face grinding.

ISO 603-6, Bonded abrasive products — Dimensions — Part 6: Grinding wheels for tool and tool room grinding.

ISO 603-7, Bonded abrasive products — Dimensions — Part 7: Grinding wheels for manually guided grinding.

ISO 603-8, Bonded abrasive products — Dimensions — Part 8: Grinding wheels for deburring and fettling/snagging.

ISO 603-9, Bonded abrasive products — Dimensions — Part 9: Grinding wheels for high pressure grinding.

ISO 603-12, Bonded abrasive products — Dimensions — Part 12: Grinding wheels for deburring and fettling on

straight grinder.
ISO 603-13, Bonded abrasive products — Dimensions — Part 13: Grinding wheels for deburring .and"f
vertical grinder.
ISO 603-14, |Bonded abrasive products — Dimensions — Part 14: Grinding wheels~>for deb

fettling/snagg

ISO 603-15, 4
mobile cutting

ISO 603-16,
power tools.

3 Terms ali

For the purpo

3.1
unbalance

the product of

3.2
intrinsic unba
U

[
the product of
and the axis (

ng on an angle grinder.

Bonded abrasive products — Dimensions — Part 15: Grinding wheels\for cutting-off on sta
-off machines.

Bonded abrasive products — Dimensions — Part 16: Grinding )Wheels for cutting-off on

nd definitions

ses of this International Standard, the following.teérms and definitions apply.

the radius, in millimetres, and mass,in grams expressed in grams multiplied by millimetreg

ance of a grinding wheel

the mass my of the grinding wheel and the distance e between its centre of mass G (centrg
D of its bore (see Eigure 1)

ettling on a

irring  and

tionary and

hand held

b of gravity)

U=me

Figure 1
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measured unbalance

Uc

the product of a mass mp, affixed to the grinding wheel to balance it and the distance between the centre of mass
(Gmp) (centre of gravity) of the mass my and the axis O of the grinding wheel bore (see Figure 2)

NOTE In practice, this distance is equal to the radius r of the grinding wheel.
1
G m?2
Uec = mpr
Key
1 Mass m,

4 Permigsible unbalance, U,

Figure 2

On the bagis of experience, the maximum permissible unbalance U, is determined using a mass m, = U,/r, such

that

m, = i/m D)

my

k

is|the radius of the grinding wheels, in millimetres;

is the mass whose centre is located on the circumference of the grinding wheel, in grams;
is the mass of the grinding wheel, in grams;

is a coefficient which depends on the nature and usage of the grinding wheel.

The values of k are given in Table 1 and the values of m,, as a function of m; and k, are shown in Figure 5.

The values of k have been selected on the basis of experience so that the resulting unbalance allows for normal
usage of the grinding wheel.
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5 Measurement of the intrinsic unbalance

Place a balancing arbor through the bore of the grinding wheel to hold its mid-plane in a vertical position. For
straight wheels or wheels of similar shape, the wheel is free-standing; wheels of other shapes may be supported
using suitable flanges.

Rest the balancing arbor on two parallel horizontal bevelled guide-bars or cylindrical bars (see Figure 3), or on a
balancing stand consisting of two pairs of overlapping, freely rotating, steel discs (see Figure 4), so that the grinding
wheel attains an equilibrium position with minimum friction.

The clearance between the balancing arbor and the bore of the grinding wheel shall not exceed 0,4 mm.

The arbor and
surface condi

When the gri
position, mark

Rotate the gri
Determine th

grinding wheg
intrinsic unba

the supports (guide-bars, bars or discs) shall have an adequate surface hardness and an
ion to minimize friction.

hding wheel attains the equilibrium position, its centre of mass is then as low’as poss
the upper peripheral point of the grinding wheel.

nding wheel through 90° to bring this mark into the horizontal plane for the arbor axis.
b mass mp which, when affixed to the periphery of the grinding wheel at the mark, ma
bl in equilibrium. The amount of unbalance thus introduced, Uy= mpl, is equal and opp
ance of the wheel.

appropriate

ble. In this

intains the
Dsite to the

The value of the mass m, is used to determine the intrinsic unbalance of:the wheel using the following fofmula:

U=u

| Cc

6 Checking

Checking of the intrinsic unbalance according to theqmethod of clause 5.

A grinding wh
i.e.

U.

P =

U

a

The testing is

Ua

ma:T

6.1 Determi

m, [

the intrinsic unbalance

done with a mass

hatien of my

)

eel is only acceptable if its intrinsic Unblance U; is less than or equal to the permissible unbalance U,,

®3)

From Table 1, determine the coefficient k by reading off the value according to the various parameters related to the
grinding wheel and its application.

Figure 5 then gives the values of the mass m,, in grams, as a function of the mass m; of the wheel, in grams, and
the coefficient k.

6.2 Acceptance testing of the grinding wheel

With the grinding wheel mounted in accordance with the instructions given in clause 5, place a mass my as
determined in 6.1 on the periphery of the grinding wheel at the mark. If the wheel remains stationary or rotates so
that the mark is at the bottom, the grinding wheel is accepted. Otherwise, it is rejected.
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Alternative: The two bevelled guide-bars may be replaced by two cylindrical bars.

Figure 3

Figure 4
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Table 1 — Values of the coefficient k
Type of D T Coefficient k
Grinding Type of bonded (mm) (mm) Maximum operating speed
method machine abrasive (m/s)
product over |upto| over|upto| 16 <y ;<40 | 40 <y, <63 |63 <y, <100
- 150 - - 0,40 0,32 0,25
150 | 180 - - 0,40 0,32 0,20
Grinding Hand-held Types
(deburring, fettling and grinding 1/2/4/27/28/ | 180 B 0,40 032 0,20
snaggir|g) machines 35 and 36
- 6 - 0,32 0,25 0,16
Type 6 and . .
Type 11 All dimensions 0,40 0,32 -
Stationary
grinding
machines,
Grinding (depurring, swing frame Type 1/2/35 . .
fettling and spagging) grinding and 36 All dimensions 0.63 050 040
machines
and other
grinding
machines
Stationary
High-pressurd grinding grinding Type 1 All dimensions 0,8
machines
Grinding )
— precision drinding Stationary All
— cylindrical prinding grinding All Types =71 300 | Gimensions 0,25 0,20 0,16
— surface grihding machines
— sharpening
300 | 610 0,32 0,25 0,20
610 - 0,40 0,32 0,25
Hand-held Type 4l and| - |<400| - - 0,40 0,32 0,20
cutting-off Type 42
Cutting-off Stationary, Type 41 - |<300| - - 0,50 0,40 0,32
cutting-off and Type 42 (> 300 - - - 0,63 0,50 0,40
machines
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Figure 5
EXAMPLE |For a straight grinding whegl for precision grinding, of outside diameter D = 762 mm and mass m; = 6% 000 g used on
a stationary| machine at a maximum operating speed vg = 60 m/s, the coefficient k=0,32 (see Table 1) and the maximum
permissible fnass m, =83 g.
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